REMARKS/ARGUMENTS 

This Reply is in response to the Office Action dated August 28, 2006 and is accompanied 
by a petition for a two-month extension of time along with an authorization to charge the 
required statutory fee for the extension. 

In the present Office Action, Claims 1-3, 5, 6, 9, 10, 19-23, 31-34, 36-37 and 73-74, 
which are all drawn to a chemical mechanical polishing (CMP) slurry were pending. Most claims 
were rejected under 35 U.S.C. § 103(a) as being obvious over U.S. Patent No. 6,309,560 to Garg 
in view of U.S. Patent No. 5,055,019 to Meyer et al. and further in view of U.S. Patent No. 
6,309,560 to newly cited Kaufinan, with the rejection of several dependent claims based on 
additional references. 

In this Reply, claims 1, 23, 24 and 73 have been amended, claims 5 and 9 have been 
cancelled, and claims 75 & 76 have been added. Claims 1 & 73 have been amended to 
incorporate the particle size limitation previously found in claim 9, which has been cancelled. 
Claim 23 has been amended to correct misspellings noted by the Examiner. Claim 24 has been 
amended to correct an antecedent basis problem. New claims 75 & 76 recite the slurries of 
claims 1 & 73, respectively, "wherein said nanoporous comprising particles comprise at least one 
material selected from the group consisting of silica, zirconia, yttria, titania, silicon nitride, 
siUcon carbide." This list draws support from original claim 2. No new matter has been added. 

Applicants respectfully request that the Examiner contact the undersigned counsel at 561 - 
671-3624 to schedule a telephonic interview prior to issuing the next Office Communication. 
Applicants unsuccessftiUy attempted to arrange an interview between late December and early- 
January. Apphcants firmly believe such a teleconference will expedite prosecution of this 
application to allowance. 
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All claims were rejected despite Applicants' Reply filed on June 13, 2006 which included 
arguments why the cited Garg and Meyer references, which have nothing to do with CMP, (i) 
fail to disclose or suggest the claimed "at least one additive selected from the group consisting of 
an oxidizer, a selective adsorption additive, and a salt", such additives being particular to a CMP 
slurry, and, fii^ provide no legally sufficient motivation to combine the cited Garg and Myer 
references . In the Response to Arguments section of the present Office Action (copied below) 
the Examiner dismissed Applicants' arguments filed on June 13, 2006 by identifying a new 
ground of rejection, the newly cited Kaufinan reference. Kaufinan is used in an attempt to make 
up for the admitted deficiencies of Garg and Meyer regarding the claimed "at least one additive 
..." element of claims 1 & 73. 

liMfMfltt l» AlBUniffltt 

7. Applicanrs atgumerrts with respect to claims 1-6. 8-1 0. 1 7. 20-26, 29, 30, 3245, 
37, and 72-73 hav« been considered but are moot In view of the new gR]und(8) of 
rajection t>ecause the Ibmieriy appled mneiences failed to addreBS *A sluny for 
chefrtcal mechanical polshing (CMP), . . . -Induding at least one addWve selecied 
fbriii the gimp consisting of an oudizer, ... and a sait- ..." in (CuTently amended) 
Claim 1 and the ImRallons in (Nevi^ Clelme 72-74. 

As will be describe in detail below, at best the new groimd of rejection based on 
Kauffman provides the claimed "at least one additive selected from the group consisting of 
an oxidizer, a selective adsorption additive, and a sah." However, Kauftian does not in any way 
address Applicants' evidence and arguments provided with the Reply filed on Jxme 13, 2006 £ii} 
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why there is no legally sufficient motivation to combine the cit ed principal references, Garg and 
Meyer . Moreover, Applirants will clarify (ii^ why there is no legally s ufficient motivation to 
combine the cited the principal Gars and Mever references, and also demonstrate why there is no 
motivation to combine Kaufinan with Garg in view of Meyer. 
According to the Examiner: 

Garg teaches nano-sized povwJer of alpha alumina having silica coaflng thereon 
{column 5, lines 7-10). Gai^ further teaches a polishing sluny Is comprised of a alumina 
powder has a silica coaMng wherein 9S% ofllie particles have widths of from 20 to 
about 50 nanometers whBe less than 5% have particle sizes greater than 100 
nanometers and is dispereed in a liquid dlsperston medium (claims 6 and 9). The 
aforementioned reads on, 

A slurry for chemical mechanical polishing (CMP), comprising: 

a bulk sdution; and 

a plurality of particles, in daim 1; and 

encompasses an average particle size of said nanosize comprising particles is 
less than 500 nm. in claim 9 and Is from 200 to SOO nm, in ciaim 10. 

Garg differe in failing to teach a plurality of nanoporous comprising pariSdes. In 
claims 1,5, 6, 9 and 73. 

IVIeyer discloses boehmitic alumina compounds having AizOs and the compounds 
have pore radii in the range of 3 to 100 nm (Abstract and column 1, lines 6-10). which 
reads on a plurality of nanoporous comprising partldes. 
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Since Mey«r Illustrates a plurality of nanoporous comprises partides Is known, 
then it would have been otwious to one having ordinary skill in tlie art at the time the 
invention was made to modify C^rg's slurry by employing compounds having a pore 
radii in the nm range as taught by Meyer, including applicants' specifically claimed 
range because such compounds can be used in polishing agents (Meyer, column 1. 
lines 11-16). 

Garg in view of Meyer differ in failing to teach at least one additive setected for 
the poup consisting of an addlZBr. a selective adsorption additive^ and a salt. In dalm 
1: 

wherain sakl additive comprisss said setedlve adsorption addHve. Ii ctebn 2; 
at least one passivBting additive, in daim Id; 
at le^ one oompleadng agent, as specified In dalnts 20^1; 
wherein sakl seledive adsorptfon additive ownprises a mbttm of at lea^ one 
anionic surfewtent and al least one cafionic or zuvitterionic surfactant, in claim 22; 
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Kaufm^ taadhsa a chemteal mechanical poBshing slurry (CMP slurry) that 
oomprises an oxidlzsr. an abrasive, a complesdng aoeirt, a fkn forming afleftt (same as 
Appitoants* passhMling addiBw) and dher optional Ingredients (column 2, Inea 24-2B). 
Well imam poiishtng shiny addltlvea may be Incorporated into a cmp slurry. C^nal 
and useful addifives include salts (coiumn 6 Jne 63 - column 7. line 5): anionic, cafionic, 
nonionlc or amphoteifc surfactant, which pneferaWy include aodecyl sulfate sodium salt, 
sodium lauiyl sylfiito» <lodeoyl8Ulfale ammonium salt, and mixtures thereof (column 7. 
lin^ 8-42). Kaufman also \mdhm the aluny la maintained at pH within a range of 2.0 lo 
atxiut 12.0 (coiumn 9. lin^ 1-5). 

It wotiU have been obvious to one having ordinary ildll hi the aft at the time the 
im^ntkjfi was made to modify Gaig in view Off Meyer by employing an oxidizer, and 
addKhffis such as salts and surfactants, as taught by Kaufman for Hie puipoee of 
respectively siding in oxidizing and polishing metals ^ufman, column S, Iftwa 30-61), 
h^nwing or enhancing the polishir^ lato of barrier layers in the wafers (Kaufman, 
coiumn 6, line 65 -column 7, fne 2), and reducing the within^wafer-jn-unlfbmiity of the 
wafers, thereby Improving the surface of the wafer and reducing wafer delects 
(Ksufhian. column 7. biea 15-18). 

Applicants respectfully disagree with the assertion of obviousness based on Garg in view 
of Meyer, as well as Garg in view of Meyer in view of Kaufinan. However, before reviewing the 
cited art, Applicants will review the claimed invention as now recited in amended claim 1 
(copied below-having amendment shown). 

1. (Currently amended) A slurry for chemical mechanical pohshing (CMP), comprising: 
a bulk solution including at least one additive selected from the group consisting of 
an oxidizer, a selective adsorption additive, and a salt, and; 
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a plurality of nanoporous comprising particle s, wherein an av erage particle size of said 
nanoporous comprising particles is less than 500 nm . 

Amended claim 1 thus recites a CMP slurry, comprising a bulk solution including at least 

one CMP specific additive (oxidizer, a selective adsorption additive, or salt), and a plurality of 

nanoporous and nanosize particles, wherein an average particle size of the particles is less than 

500 nm. 

Surprisingly, the inclusion of nanopores in the nanosized particles creates a slurry that 
results in reduced surface defectivity, i.e. fewer scratches, than possible using slurries known in 
the art. It is beUeved that result is achieved because the nanopores (i) increase stability of the 
particles in the slurry & (ii) reduce agglomeration between the nanoparticles. None of these 
benefits are disclosed or suggested by any combination of the cited art. 

Nanoparticles slurries are not generally stable because the nanoparticles are typically 
much more dense than the slurry carrier fluid (for instance, alpha alimiina has a density 4 times 
that of water). Thus, nanoparticles tend to rapidly settle out of conventional CMP slurries. The 
claimed slurries exhibit significantly reduced settling. The reduced settling is beUeved to resuh 
because the nanopores (a) increase the surface area of the nanoparticles thereby increasing 
repulsive forces between the nanoparticles, (b) cause the inclusion of air and water in the 
nanoparticles, which reduces the Van der Waals attractive forces between the particles, and (c) 
decrease the density of the particles. Whatever the source, the surprisingly stable slurries of the 
claimed invention contribute to the surprising imiformity of the polished surface. 

Reduced agglomeration of particles also contributes to the improved uniformity of the 
poUshed surface. It is believed that both agglomeration and settling of the particles cause 
scratches in the surface being pohshed. Since the nanopores surprisingly reduce settling and 
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increase the repulsive forces between the particles (i.e. reduce agglomeration), the claimed slurry 
provides significantly reduced defectivity (improved uniformity) of the polished surface 
compared to the state of the art. Each of these aspects of the claimed invention are neither 
disclosed or suggested by the cited references. 

As noted in Applicants' reply filed on June 13, 2006, CMP processing which is the focus 
of Kaufman (and the claimed invention) is very different from both chemical etching and 
mechanical polishing disclosed by Garg and allegedly by Meyer. The distinction is explained in 
the article below that was published in the October 2002 edition of MRS Bulletin (full copy 
attached was attached with Reply file June 13, 2006, with salient details copied below): 



The CMP process is often confused with chemical etching, and/or mechanical polishing process. 
All the three processes achieve controlled material removal; however the mechanisms by which 
material removal is achieved are completely different, hi a chemical etching process, material 
removal is achieved by a chemical reaction at the surface, resulting in the formation of dissolved 
species and subsequent transportation of the dissolved species from the surface. The etching 
rate/removal rate is constant and does not change with time. This is shown schematically in Fig. 
3. In the CMP process, the chemical reactions between the chemicals and the metallic layers 
result in a thin, non-dissolving and chemically passivating surface film which is subsequently 
removed by the mechanical action of the particles, hiitially the chemical reaction rate is high, but 
due to passivation effects, the reaction rate drops immediately. When the surface layer is 
removed by abrasive particles in the slurry, the surface film formation and passivation 
phenomenon repeats itself (Fig. 3). Thus, static etch rate in a CMP process is quite low. In 
dielectric CMP, although surface passivation is not a critical issue, the formation of a soft 
hydrated gel-like layer on the surface is important to achieve high performance polishing. 

In mechanical polishing, the removal of material takes place by direct interaction of particles on 
the original surface. The material removal in this case can be considered to be due to the classical 
abrasion wear mechanism which involves indentation and the removal of material by a 
scratching process. This material removal mechanism typically requires high energy because 
bonds have to be broken by mechanical forces only. Due to large energy requirements, the 
removal rates are typically much lower than CMP unless larger sized particles are used, in which 
case high surface defectivity is obtained. Thus, an inverse relationship typically exists between 
the rate of removal and the surface finish. In contrast, in a CMP process, the chemical modified 
surface layer is much easily removed because of its inherent nature: soft, ductile layer in the case 
of silica and more brittle layers in the case of metals such as tungsten, copper, etc. Figure 5 
shows schematically the relationship between removal rate and surface finish for all three 
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material removal processes. 



Garg is entitled "Nano-sized alpha alumina particles having a silica coating thereon" and 

discloses nano-sized powders of alpha alumina can be obtained from a boehmite gel doped with 

a barrier-forming material such as silica that is then dried, fired and comminuted to powder form. 

Read in context, Garg is a ceramics patent that mentions polishing in passing without any 

mention of semi-conductors. Thus, Garg should be recognized as nonanalogous art. The only 

mention in Garg regarding porosity is in the background regarding the "porous nature of the 

boehmite particles" as copied below: 

One of the problems in working with a boehmite gel to produce formed ceramic articles 
is that the gel cannot exceed about 65 wt % solids because of the porous nature of the boehmite 
particles. Thus there is a lot of water that needs to be driven off in the course of the drying 
process. In addition not only is there further shrinkage as a result of the elimination of the water 
associated with the boehmite, (which is of course alpha alumina monohydrate), but the phase 
change from the intermediate gamma phase (to which the boehmite first converts) to the final 
alpha phase also involves a shrinkage. Thus the direct fabrication of a ceramic product from 
boehmite is only practical for thin objects where the water loss can be relatively easily be 
accommodated and the shrinkages can be controlled. 

See Garg, col. 2, In. 40-53. 

In one embodiment, Garg discloses a polishing slurry comprising a powder dispersed in a 
liquid dispersion medium (claims 9 and 10). However, Garg does not mention CMP and does not 
disclose or suggest Applicants' claimed CMP slurry including the claimed "nanoporous 
comprising particles" or the recited "additive selected from the group consisting of an oxidizer, a 
selective adsorption additive and a salt." CMP is a very specidized category of polishing that 
would not have even registered by one skilled in ceramic manufacturing. 

Meyer is entitled "Process for the production of boehmitic alvmiinas" and discloses a 
process for the preparation of boehmitic alumina compounds having a pvirity of, at least, 99.95% 
AI2O3. The compoimds produced according to the invention have a pore radii in the range of 3 to 
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100 nm. The preparation of such compounds is carried out by, first, obtaining an alumina 
suspension from a neutral aluminum alkoxide hydrolysis and, then, aging the alumina suspension 
in an autoclave, preferably, at a steam pressure of 1 to 30 bar, corresponding to a temperature of 
100 degree C. to 235 degree. C, for between 0.5 and 20 hours. The aging step of the invention is 
preferably carried out with stirring at a peripheral speed of 1 to 6 m/s. 

As noted above, the Office Action combined Garg and Meyer using the following 
rationale: 

iilustrates a plurally of nanoponxis comprises particles is known, 
then itmroulei hav» been obvkxis to one having ordinary sioll In the art at the lime m 
invenfioci was made to taodUfy Gaig's sluiTy by employing oompounds having a pore 
radii in the nm range as taught tiy Meyer, indutft^ applicants' spedlieally claimed 
tango because such oonipQunds can be used In polishing agents (Meyer, ooiunm 1, 
iiies 11-16). 

Applicants acknowledge that Meyer mentions in a single place in its Background (cited 

by the Examiner) that the nanoporous particles according to Meyer can be used for "polishing". 

AppUcants have copied the full paragraph below reUed on by the Examiner. 

In the neutral hydrolysis of aluminum alkoxides, e.g., as described in DE-AS 1 258 854, 
aluminas with a boehmite structure or .alpha.-aluminum oxide monohydrate are obtained. The 
products obtained have a maximum pore radius of 2 to 4 nm and can be used as pigments, fillers, 
polishing agents and catalyst carriers. However, it is particularly desirable, in the case of carrier 
materials for catalysts and for separating gaseous components, that such aluminas are obtained 
with a pore volume or with pore radii in a specific range. It is particularly desirable to increase 
the pore volume of such aluminas and also to increase the pore radius, while maintaining a very 
narrow pore radius distribution. 
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Significantly, Meyer discloses his invention is "particularly desirable, in the case of 
carrier materials for catalysts and for separating gaseous components". Applicants note that in 
the case of catalysis, more surface area is clearly desirable as it increases surface area for the 
reaction to take place. In contrast, prior to the claimed invention, there was no apparent 
advantage in using porous particles for polishing (as compared to conventional solid particles). 
Significantly, particle porosity is well known by those having ordinary skill in the art to reduce 
the mechanical integrity of the particles. For example, one having ordinary skill in the art of 
mechanical poUshing, or even CMP, would readily appreciate that porosity of any kind would 
mechanically weaken the particles and make the particles susceptible to fracture or even 
pulverization during mechanical polishing. The resulting fracture or pulverization would result 
in a reduced polishing rate. Thus, since mechanical integrity is a known problem regarding 
porous particles and no advantages regarding porous particles are disclosed or known to those 
having ordinary skill in the art, the cited art and knowledge in the art clearly teach away from 
including nanoporous particles to the mechanical polishing slurry disclosed by Garg. This is 
clear from the fact the Examiner has not cited a single true polishing reference, much less a CMP 
reference, that teaches nanoporous nanoparticles. 

Moreover, Applicants can find no suggestion or motivation to modify Garg to add the 
nanoporosity disclosed in Meyer nor in any of the references of record in this case. MPEP 
2143.01 entitled "Suggestion or Motivation to Modify the References" describes the legally 
necessary elements for establishing proper legal support for a finding of motivation to modify 
references. A portion thereof is copied below: 
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In determining the propriety of the Patent Office case for obviousness in the first instance, it is 
necessary to ascertain whether or not the reference teachings would appear to be sufficient for 
one of ordinary skill in the relevant art having the reference before him to make the proposed 
substitution, combination, or other modification." In re Linter, 458 F.2d 1013, 1016, 173 USPQ 
560, 562 (CCPA 1972). 

Obviousness can only be established by combining or modifying the teachings of the prior art to 
produce the claimed invention where there is some teaching, suggestion, or motivation to do so 
found either explicitly or implicitly in the references themselves or in the knowledge generally 
available to one of ordinary skill in the art. "The test for an implicit showing is what the 
combined teachings, knowledge of one of ordinary skill in the art, and the nature of the problem 
to be solved as a whole would have suggested to those of ordinary skill in the art." In re Kotzab, 
217 F.3d 1365, 1370, 55 USPQ2d 1313, 1317 (Fed. Cir. 2000). See also In re Fine, 837 F.2d 
1071, 5 USPQ2d 1596 (Fed. Cir. 1988); In re Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992). 

Regarding Applicants' recited nanoporosity of the claimed nanoparticles, the Examiner 
does not identify a teaching or suggestion to combine Meyer and Garg, but instead relies on the 
motivation to add the nanoporosity disclosed in Meyer to Garg's mechanical polishing slurry 
simply "because such compounds can be used in poUshing agents". 

However, the case law summarized below is clear that simply the ability to combine, 
without "some teaching, suggestion, or motivation to do so found either explicitly or implicitly in 
the references themselves or in the knowledge generally available to one of ordinary skill in the 
art" is not sufficient to make out a prima facie case for obviousness. 
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RcqaiiegBiaitB to Eatablish a Prima Facie Case for ilmflimiaii: 

To esttibiish prima fiaie 6^vmmi& of a ctaiotcd inventions, all cfaun) tunitatiom) wm l« 



FWIbh Off (AYicmimess ieisrmmtim a tmed on milipk prior m rt^ermeu, titert wwf 
be a $k0\iM$ cfsme 'mchusg. ssigges^ or moon ' to ctmAme tie r^ermces. 

rrawfa? Ww4Pv, ^m^tmOn^ ■ noFJd mi im, 42 \m24 im 

J38J iFed. Or. 19^7} (also nodHg fhaf the '^absemse of such a stq^ioa to combim is 
r^ersmxswassko^wthoUaquestkMOfJacLSi^MjsM^ 

OestiggetHon. ttadmig, &r mtivatkm »)eo»Miimma mmbtr^itt^^tmpurpem 
....') (empkamoAla^: Monarch Knittimt , ii9F.Mtf Itm m 4S USFQMct 
im, mS(trmtmgm(>Umi0Atocsmafi 

prior ot to iKDduce tlift dikied 

to do so rointdi eitJter in ifw reSefeoc^ tais«}v«s or in Icnswled^ geDcr^jr wdMlG V» m 
of 9fitiQary skili io ^ st ACS fkspited Systems, he v. M(m^^ m^m, 'M WM 1S72, 



There is no evidence provided by the Examiner relating to the required motivation to 
combine Meyer and Garg either explicitly, implicitly, or in the knowledge generally available to 
one of ordinary skill in the art. The single mention in Meyer that nanoporous particles can be 
used in polishing, without the recognition of any advantages thereof, does not provide the 
required "teaching, suggestion, or motivation" to modify that must be "found either explicitly or 
implicitly in the references themselves or in the knowledge generally available to one of ordinary 
skill in the art. Without the benefit of Apphcants' application one having ordinary skill in the art 
would not specifically recognize the advantages of the recited nanoporositv for CMP described 
in Applicants' application which have unexpectedly found to provide improved CMP results . 
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Moreover, as noted above, one having ordinary skill in the art of polishing would realize 
Garg teaches away from nanoporosity for slurry particles since one having ordinary skill in the 
art of mechanical polishing would recognize that porosity of any kind would mechanically 
weaken the particles and make them susceptible to fracture or even pulverization. Accordingly, 
absent impermissible hindsight regarding Applicants' findings, one having ordinary skill in the 
art would not recognize a single advantage of nanoporosity for particles as described and claimed 
by Applicants. 

Moreover, Applicants have copied MPEP 2141.01(a) below to emphasize that Garg and 
Meyer are non-analogous art relative to CMP slurry art for which the present inventors were 
concerned. 

2141.01(a) Analogous and Nonanalogous Art 

TO RELY ON A REFERENCE UNDER 35 U.S.C. 103, IT MUST BE ANALOGOUS PRIOR 
ART 

The Examiner must determine what is "analogous prior art" for the purpose of 
analyzing the obviousness of the subject matter at issue, "In order to rely on a 
reference as a basis for rejection of an applicant's invention, the reference must 
either be in the field of applicant's endeavor or, if not, then be reasonably 
pertinent to the particular problem with which the inventor was concerned." In re 
Oetiker, 977 F.2d 1443, 1446, 24 USPQ2d 1443, 1445 (Fed. Cir. 1992). See also 
In re Deminski, 796 F.2d 436, 230 USPQ 313 (Fed. Cir. 1986); In re Clay, 966 
F.2d 656, 659, 23 USPQ2d 1058, 1060-61 (Fed. Cir. 1992) ("A reference is 
reasonably pertinent if, even though it may be in a different field from that of the 
inventor's endeavor, it is one which, because of the matter with which it deals, 
logically would have commended itself to an inventor's attention in considering 
his problem."); and Wang Laboratories Inc. v. Toshiba Corp., 993 F.2d 858, 26 
USPQ2d 1767 (Fed. Cir. 1993). 

Applying the above rule, Apphcants' field of endeavor is CMP slurries, which involves 

chemical and mechanical action, the problem at hand is reducing surface defectivity, which 
translates into yield loss for integrated circuits. Garg's mechanical slurry is not reasonably 



{WP351210;2} 



20 



pertinent to the particular problem with which the inventor was concerned, that being reducing 
surface defectivity in CMP processing. Meyer is not reasonably pertinent to the problem at hand, 
as Meyer does not relate to slurries for polishing at all. Accordingly, Applicants submit that one 
both Garg and Meyer are nonanalogous to Applicants' claimed CMP slurry. 

Accordingly, it cannot be obvious to modify Garg's mechanical slurry to add the 
nanoporosity allegedly disclosed by Meyer since (i) there is no teaching, suggestion or legally 
sufficient motivation provided to combine Meyer's nanoporosity to Garg's slurry, (ii) Garg and 
Meyer teach away from one another on several grounds, and (iii) both Garg and Meyer are non- 
analogous art to Applicants' CMP. On this basis alone, without relying on the claimed CMP 
additive, Applicants submit the amended independent claims 1 and 73 and all claims dependent 
thereon are patentable over the cited art. 

Moreover, the claimed slurry additive adds another nonobvious feature, that being the 
claimed additive. Although the Examiner asserts: 

It wouU have bean oiwious to one having oidiiwy skill In the «rt at the time the 
invention was made to modiiy Gmg in view of Meyer ijy emplcying an Doddlzer, and 
additivee such as saHs and surfedanfs. as taught tiy Kaiifhwn for ttie puipose of 
respectively ^ing in oxidizing and polishing metals {Kaufii^n, column &. Iftiae 38^1), 
ifi^roving or enhancing the polishing fste of benfer layefi In the walera (Kauiiiian. 
ojiumn 6, line S5 -column 7, Ine 2), and reducing the wiBiin^wafisr-in-unifoirnHy of the 
wafers, fheret}/ improving the surfoee of the wafer and ledueing Uffirier delects 
(Kaufman, column 7. ftiee 15-19). 
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Kaufman relates to CMP which is performed on wafers, such as silicon wafers to make 
complex integrated circuits, where the CMP process is concerned with oxidizing and polishing 
metals, polishing barrier layers, reducing within-wafer uniformity, and reducing defects. Garg's 
mechanical polishing process is disclosed in a patent dealing with a ceramic raw material, and 
has nothing to do with integrated circuits. Garg does not disclose or suggest how to use the 
slurry, but given that Garg's field of endeavor is nanoparticles for ceramics not wafer processing, 
Garg must be considered unrelated to oxidizing and polishing metals, polishing barrier layers, 
increasing within-wafer uniformity, and reducing wafer defects. Accordingly, it cannot be 
obvious to add Kaufman's CMP additives to Garg's mechanical slurry because obviousness can 
only be established by combining or modifying the teachings of the prior art (Garg) to produce 
the claimed invention where there is some teaching, suggestion, or motivation to do so foimd 
either explicitly or implicitly in the references themselves or in the knowledge generally 
available to one of ordinary skill in the art. Accordingly, the claimed slurry additive adds 
another inventive step evidencing limitation to independent claim 1. 

Moreover, there would also be no motivation to combine porous particles with Kaufinan. 
As indicated by the Office Action, Kaufinan is aimed at improving or enhancing the polishing 
rate of barrier layers. Using a porous particle reduces the polishing rate, by making the particle 
"softer." Surprisingly, the nanoporosity results in significantly reduced surface defectivity, 
which is a critical characteristic of the claimed invention. 

Claim 73 recites "A slurry for chemical mechanical polishing (CMP), comprising: a bulk 
solution, said bulk solution being in a pH range of 1 to 6 or 8 to 13, and a plurality of nanoporous 
comprising particles". The pH, like Applicants slurry additives recited in amended claim 1, are 
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specific to CMP. In contrast, mechanical polishing slurries are essentially neutral (pH of 7). 
Accordingly, for reasons analogous to those described above relative to amended claim 1, claim 
73 and its dependent claim are believed to be unobvious and thus patentable over the cited art. 

Some dependent claims are believed to provide separate bases for patentability. For 
example, claim 2 recites "The slurry of claim 1, wherein said additive comprises said selective 
adsorption additive," such as a surfactant or surface active polymer. As taught in the present 
application, the claimed nanoporous slurry particles provide unexpected and highly 
advantageous results, particularly when used in conjunction with Applicants' selective adsorption 
additive comprising slurry recited in claim 2, Specifically, in this arrangement, because of the 
porous particle surface, the adsorption of surfactants or polymer additives can occur at different, 
and generally lower, concentrations as compared to bulk particles. 

Moreover, claim 6 which recites "wherein said nanosize nanoporous particles comprise 
nanoporous cores coated with a solid material coating or first core material coated with a second 
material, said second material being a nanoporous coating" appears to have been improperly 
rejected because no basis in the cited art for the limitation recited is provided. 

Applicants also believe that new claims 75 & 76 are drawn to independently patentable 
subject matter. These claims are drawn to particles that comprise a material selected fi-om a 
Markush group that does not include alumina. The cited references are drawn to alumina 
particles and neither disclose nor suggest nanoporous nanoparticles formed using the materials 
enumerated in this Markush group.. Accordingly, Applicants believe that claims 75 & 76 are 
drawn to independently patentable subject matter. 
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Conclusion 



Accordingly, in view of the above. Applicants submit claim 1 which recites a slurry for 
chemical mechanical polishing (CMP), comprising a plurality of nanoporous comprising 
particles together with a bulk solution including at least one (CMP SPECIFIC) "additive selected 
from the group consisting of an oxidizer, a selective adsorption additive and a salt" is patentable 
over the cited art, as are claims dependent thereon. Similarly, claim 73 which recites a slurry for 
chemical mechanical poHshing (CMP), comprising a plurality of nanoporous comprising 
particles together with a bulk solution being in a (CMP SPECIFIC) pH range of 1 to 6 or 8 to 13 
is patentable over the cited art, as is its dependent claim. 

Applicant hereby authorize the Commissioner to charge the fee for a two-month 
extension of time ($225) to Deposit Account No. 50-0591. No additional fees are believed due; 
however, the Commissioner is hereby authorized to charge any deficiency or credit any surplus 
to Deposit Account No. 50-0591. 

Applicants have made every effort to present claims which distinguish over the cited art, 
and it is believed that all claims are now in condition for allowance. However, Applicants 
request that the Examiner call the undersigned if anything further is required by the Examiner 
prior to issuance of a Notice of Allowance for all claims. 



Date: January 29, 2007 




AKERMANTSENTERFITT ^ 
P.O. Box 3188 

West Pahn Beach, FL 33402-3188 
(561) 653-5000 



Docket No. 5853-224 
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